ABSTRACT. As part of a review of gasteroid mycobiota from Rio Grande do Sul State, in southern Brazil, members of the Lysuraceae (Phallales) family were studied. Fresh and herbarium specimens were analyzed macro-and micromorphologically. Lysurus cruciatus, L. cruciatus var. nanus (new record from Brazil) and L. periphragmoides have been collected in the area. Their specific limits, distribution and ecological data are discussed. Macroscopic photographs and line drawings of the basidiospores are presented. 
Introduction
Phallales E. Fisch. (Basidiomycota) comprises gasteroid fungi that have a gelatinous gleba and usually spread an odor akin to rotten meat. The unpleasant smell is directly related to the dispersal of basidiospores attracting arthropods, such as flies and bees (OLIVEIRA; MORATO, 2000; TUNO, 2002) . Other species, in contrast, have developed pleasant scents similar to those of some orchids, as is the case of the tropical American species Staheliomyces cinctus E. Fisch. (BURR et al., 1996) . Fungi in the Phallales are among the most attractive and mythic mushrooms and are known worldwide in many cultures for their medicinal properties, food value, or as evil entities OSO, 1976; PEGLER et al., 1995) .
In more traditional classifications (DRING, 1973; ZELLER, 1949) , Phallales comprises the families Clathraceae E. Fisch., Gellopellidaceae Zeller, Hysterangiaceae E. Fisch., Phallaceae Corda and Protophallaceae Zeller. However, the group has been redefined in recent years, especially due to developmental and molecular approaches. As results, a series of apparently unrelated fungi were incorporated into the core of the phalloids. Among these changes are the inclusion of Geastraceae Corda, Gomphaceae Donk, Hysterangiaceae, and Ramariaceae Corner (KIRK et al., 2001 ). More recently, the group of 'gomphoid-phalloid fungi' was recognized as an independent subclass (Phallomycetidae K. Hosaka, Castellano and Spatafora), comprising the orders Geastrales K. Hosaka and Castellano, Gomphales Jülich, Hysterangiales K. Hosaka and Castellano, and Phallales (HOSAKA et al., 2006) .
Lysuraceae was originally segregated from Clathraceae by Corda (1842, as 'Lysuroideae'), who included the genera Lysurus Fr. and Aseroë Labill. in the family. However, his assertion was neglected by most mycologists of the last century (CUNNINGHAM, 1942; DRING, 1980; LLOYD, 1909; ZELLER, 1949) because they considered Lysuraceae a synonym for Clathraceae. Recent molecular research by Hosaka et al. (2006) relationships between Lysurus and other phalloid and clathroid genera were discussed in detail by Dring (1966 Dring ( , 1980 and Pegler and Gómez (1994) . Studies on southern Brazilian phalloids were published by Spegazzini (1881), Möller (1895), Rick (1929 , 1961 ), Braun (1932 , where some new taxa were described. Additional species were reported in general accounts of macrofungi by Guerrero and Homrich (1999) , Sobestiansky (2005) , Meijer (2006) , Cortez et al. (2008a) and Trierveiler-Pereira et al. (2009) , and broader revisions of phalloid genera, such as those of Lloyd (1909) , Wright (1949; 1960) and Dring (1980) . Recent studies in northeastern Brazil have provided new data on the distribution of Brazilian phalloids LEITE et al., 2007) and allowed the discovery of new taxa (BASEIA et al., 2003; .
The present paper belongs to a series of studies on the gasteroid fungi of southern Brazil (CORTEZ et al., 2008a (CORTEZ et al., , 2008b (CORTEZ et al., , 2008c (CORTEZ et al., , 2009 (CORTEZ et al., , 2010 and aimed at reviewing the diversity of Lysuraceae in the mycobiota of Rio Grande do Sul State, based on the study of fresh and herbarium specimens following the most recent systematic arrangement proposed (HOSAKA et al., 2006) .
Material and methods
Fresh specimens were collected in the state of Rio Grande do Sul, southern Brazil, from March 2006 to December 2008, and are deposited at the ICN herbarium (Universidade Federal do Rio Grande do Sul, Instituto de Biociências). Collections deposited at the ICN, HURG, and PACA herbaria were reviewed. Descriptions of the species are based entirely on the examined materials and include morphological description of macroand microscopic features (DRING, 1980; MILLER JR.; MILLER, 1988) . Color codes follow Kornerup and Wanscher (1978) . Synonyms are according to Dring's (1980) monograph; only names reported in the Brazilian literature were considered in order to update their nomenclature.
Results and discussion
One genus (Lysurus) with two species and one variety was collected. The taxa can be identified following the dichotomous key below. The descriptions are presented in alphabetical order of the taxa after the key.
Key (PACA 14003, 14004, 14006, 14007, 14008, 14009, 14012, 14013, 14015, 19691, 19692) Pegler et al. (1995) , Sarasini (2005), Miller Jr. and Miller (2006) .
Remarks: This is the most widespread member of Lysurus, which have been reported from all continents (DRING, 1980) . The type of this species is from French Guyana, but L. cruciatus has been re-described from many localities under several names -an exhaustive list of synonyms is provided by Dring (1980) . The names included in the above synonymy Acta Scientiarum. Biological Sciences Maringá, v. 33, n. 1, p. [87] [88] [89] [90] [91] [92] 2011 are those used by Braun (1932) and Rick (1961) for their collections from Rio Grande do Sul. The specimens identified as L. mokusin (Cibot ex Pers.) Fr. (BRAUN, 1932; RICK, 1961) are actually L. cruciatus because they lack the longitudinally costate stipe, a diagnostic feature of the species. The specimens studied were collected in sandy soils among grasses or near the forest edges. Figures 2 and 4B. Basidiomata 59-71 mm high. Receptacle formed by a pseudostipe with a basal volva and apex formed by arms bearing the gelatinous gleba. Pileus consisting of 5-6 arms, 9-12 mm long, firstly united, then becoming free at maturity, color orange yellow (4B8) before maturity, internal surface convex, grooved to rugose and external surface slightly concave, smooth. Gleba slowly becoming deliquescent, olive brown (4F4) at maturity, odor fetid. Pseudostipe 44-58 × 7-9 mm, subcylindrical to slightly conical, white, hollow, consistency and surface spongy. Volva present at the base of stipe, 14-21 ×13 mm, saccate, white (4A1), covered with sand, basal rhizomorphs present. Basidiospores 3.5-4.5 × 1.5-2 μm, ellipsoid, hyaline, smooth and thin-walled.
Habitat: Growing on sand or sandy soil, among grasses. Remarks: This taxon differs from the typical variety due to its smaller basidiomata, intense orange and free arms of the receptacle that slowly becomes olivaceous MARCOS, 1992) . Although the variety was described in detail by Calonge and Marcos (1992) , it was only nomenclaturally validated by Calonge (2000) , where holotype and isotype were correctly designated. Further studies by Martín et al. (2005) Geographical distribution: Pantropical along the southern hemisphere: Americas, Africa, and Australasia (DRING, 1980) . Brazil: known from the states of São Paulo (DRING, 1980) and Rio Grande do Sul (LLOYD, 1906 (LLOYD, , 1909 BRAUN, 1932; WRIGHT, 1960; RICK, 1961; HOMRICH, 1999; CORTEZ et al., 2008a) .
Selected descriptions and illustrations: Conard (1913), Dring (1980), Miller Jr. and Miller (2006) , Wright and Albertó (2006) .
Remarks: Best known in South America under the name Simblum sphaerocephalum, this unmistakable fungus is possibly the most common Lysurus in subtropical South America. The diagnostic feature of the species is the subglobose and clathrate fertile portion of the receptacle (DRING, 1980) . 
